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(57) Abstract: 

PURPOSE: To prevent generation of vapor and improve warm restarting 
performance by suppressing heat from a cylinder head and an intake 
manifold to transfer toward a fuel injection valve while cooling the 
fuel injection valve effectively utilizing an air assist mechanism. 
CONSTITUTION: A fuel injection device for an engine which is arranged, 
per cylinder, each fuel injection valve formed an assist air leading 
part in the vicinity of a fuel injection port, is provided with an 
annular assist air leading space 31 formed in an intake manifold 14 in 
which a fuel injection valve is arranged along the outer circumference 



of the nozzle main body 23 of a fuel injection valve top end and being 
communicated with the assist air leading part, and an assist air passage 
32 communicated with the assist air leading space 31 of each cylinder, 
being extendedly provided linearly in cylinder train direction, and 
being supplied in order assist air to the assist air leading space 31 of 
each cylinder from one end side toward the other end side. 
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CLAIMS 
[Claim(s) ] 

[Claim 1] It is the fuel injection equipment of the engine which 
arranged in each cylinder the fuel injection valve in which assistant 
air induction was formed near the fuel-injection opening, respectively. 



The annular assistant air installation space which is formed in the 
interior of the intake manifold which arranges the above-mentioned fuel 
injection valve along with the nozzle-body periphery at this head of a 
fuel injection valve, and is open for free passage with the above- 
mentioned assistant air induction, The fuel injection equipment of the 
engine which opened the assistant air installation space of each above- 
mentioned cylinder for free passage, was installed in the direction of a 
cylinder train in the shape of a straight line, and equipped the 
assistant air installation space of each cylinder with the assistant air 
passage which carries out sequential supply of the assistant air towards 
the other end side from the end side. 

[Claim 2] The above-mentioned assistant air passage is the fuel 
injection equipment of the engine according to claim 1 which made free 
passage connection of each annular assistant air installation space in 
the tangential direction of this space. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the fuel injection 
equipment of an engine with which the fuel injection valve (fuel 
injector) equipped with the air assistant device was arranged by each 
cylinder, respectively, in order to aim at improvement in atomization of 
a fuel. 
[0002] 

[Description of the Prior Art] Conventionally, as a fuel injection 
equipment of the engine of the above-mentioned example, the equipment of 
a publication is in JP, 59-123661, U, for example. Namely, while the 



adapter which formed two or more assistant air inlets in the nozzle-body 
periphery section at the head of a fuel injection valve arranges a 
mounting eclipse, an above-mentioned fuel injection valve, and an 
adapter in an intake manifold In the exterior of this intake manifold, 
the assistant air delivery pipe of another object structure is prepared 
with this intake manifold. It is the fuel injection equipment of the 
engine constituted so that this assistant air delivery pipe and the 
assistant air inlet in an above-mentioned adapter might be connected on 
a free passage way, the assistant air from an above-mentioned assistant 
air delivery pipe might be drawn at the time of fuel injection and 
atomization of a fuel might be attained. 

[0003] Above-mentioned assistant air could not fully control that the 
heat of the cylinder head got across to a fuel injection valve since it 
is the small quantity of extent drawn at the time of fuel injection, but 
while there was an advantage which can attain atomization of a fuel by 
drawing in of assistant air conventionally [ this ] according to 
equipment, for this reason, the injector was heated, vapor (vapor) 
occurred at the time of restart between **, and there was a trouble that 
startability got worse. 
[0004] 

[Problem(s) to be Solved by the Invention] Invention of this invention 
according to claim 1 controls that the cylinder head and the heat from 
an intake manifold get across to a fuel injection valve, prevents 
generating of vapor, and aims at offer of the fuel injection equipment 
of the engine which can aim at improvement in the restart nature between 
** while it uses an air assistant device effectively and cools a fuel 
injection valve. 

[0005] Invention of this invention according to claim 2 combines with 
the object of invention of the claim 1 above-mentioned publication, and 
aims at offer of the fuel injection equipment of the engine which the 
aisle resistance of an assistant air passage is smallness, and can aim 
at improvement in the cooling effectiveness of a fuel injection valve 
while being able to supply assistant air uniformly. 
[0006] 

[Means for Solving the Problem] Invention of this invention according to 
claim 1 is the fuel injection equipment of the engine which arranged in 
each cylinder the fuel injection valve in which assistant air induction 
was formed near the fuel-injection opening, respectively. The annular 
assistant air installation space which is formed in the interior of the 
intake manifold which arranges the above-mentioned fuel injection valve 
along with the nozzle-body periphery at this head of a fuel injection 



valve, and is open for free passage with the above-mentioned assistant 
air induction, The assistant air installation space of each above- 
mentioned cylinder is opened for free passage, and it is installed in 
the direction of a cylinder train in the shape of a straight line, and 
is characterized by being the fuel injection equipment of the engine 
which equipped the assistant air installation space of each cylinder 
with the assistant air passage which carries out sequential supply of 
the assistant air towards the other end side from the end side. 
[0007] Invention of this invention according to claim 2 combines with 
the configuration of invention of the claim 1 above-mentioned 
publication, and the above-mentioned assistant air passage is 
characterized by being the fuel injection equipment of the engine which 
made free passage connection of each annular assistant air installation 
space in the tangential direction of this space. 
[0008] 

[Effect of the Invention] According to invention of this invention 
according to claim 1, sequential supply is carried out in the annular 
assistant air installation space of each cylinder formed along with the 
nozzle-body periphery at the head of a fuel injection valve, and the 
assistant air supplied towards an other end side from the end side of an 
assistant air passage cools a fuel injection valve. Thus, while being 
able to use an air gardenia fruit strike device effectively and being 
able to cool an above-mentioned fuel injection valve, it can control 
that the cylinder head and the heat from an intake manifold get across 
to a fuel injection valve by above-mentioned assistant air. Consequently, 
generating of vapor is prevented and it is effective in the ability to 
aim at improvement in the restart nature between **. 

[0009] Since according to invention of this invention according to claim 
2 it combined with the effect of the invention of the claim 1 above- 
mentioned publication and free passage connection of each annular 
assistant air installation space was made by the above-mentioned 
assistant air passage in the tangential direction of that space warming 
which preexists in above-mentioned assistant air installation space at 
the time of assistant air supply — since it is easy to escape from air 
and new assistant air carries out a turning inflow into assistant air 
installation space, it is effective in the ability to aim at improvement 
in the cooling effectiveness of a fuel injection valve. Moreover, since 
assistant air carries out a turning inflow into assistant air 
installation space as mentioned above, in air supply becoming equal, the 
aisle resistance of an assistant air passage also has the effectiveness 
it is ineffective to smallness. 



[0010] 

[Example] One example of this invention is explained in full detail 
based on a drawing below. The drawing showed the fuel injection 
equipment of a V type six cylinder engine every width, and in drawing 1 , 
it has attached the cylinder head cover 6 in the cylinder head 5 of the 
other side bank 4 located in the backside while it attaches a cylinder 
head cover 3 in the cylinder head 2 of the one side bank 1 located in a 
before [ the V-type engine arranged so that a crankshaft might turn to 
the cross direction ] side. Moreover, each inlet valve 9 and 10 by which 
closing motion actuation is carried out with a moving valve mechanism is 
attached in the inlet ports 7 and 8 formed in each above-mentioned 
cylinder heads 2 and 5. 

[0011] The cylinder head cover 6 in the above-mentioned other side bank 
4 is seen from the side, its front-side F is high here, since it 
inclines so that rear-side R may become low, the space between this 
inclined plane and bonnet is used effectively, and the surge tank 11 
common to both banks 1 and 4 prolonged in the direction of a cylinder 
train above this cylinder head cover 6 is arranged. 

[0012] A total of three inhalation-of-air paths 12 — for one side bank 
1 and a total of three inhalation-of-air paths 13 — for other side bank 
4 are really formed in this surge tank 11, free passage connection is 
made at inlet port 15 — and 16 — to which the intake manifold 14 which 
shows each of these inhalation-of-air paths 12 and 13 to drawing 2 and 
drawing 3 corresponds, and free passage connection of outlet port 17 — 
of this intake manifold 14 and 18 — is made in each above-mentioned 
inlet ports 7 and 8. 

[0013] As shown in drawing 2 and drawing 3 , injector arrangement hole 

19 — of the number of cylinder equivalents is formed in the above- 
mentioned intake manifold 14. As shown in drawing 2 , drilling formation 
of this injector arrangement hole 19 — is carried out to base 14a of an 
intake manifold 14 at the letter of an abbreviation set-up. The angle 
theta of the virtual axis line alpha of the injector arrangement hole 19 
and base 14a of an intake manifold 14 to accomplish is set as about 80 
degrees, and, specifically, sufficient volume reservation of the 
assistant air installation space 31 (refer to drawing 4 ) mentioned 
later is in drawing. 

[0014] As shown in drawing 4 , drawing 5 , and drawing 6 , fuel injector 

20 — is arranged in each above-mentioned injector arrangement hole 19 - 
-, respectively, this fuel injector 20 is shown in drawing 6 — as — 
internal electromagnetism — the energization terminal area 21 to a coil, 
and electromagnetism — it has the needle plunger which carries out 



movable, and the nozzle body 23 which has the fuel-injection opening 22 
at the time of the energization to a coil, and the fuel from the fuel 
DISU pipe 24 is injected to a combustion chamber in fuel-injection 
timing. 

[0015] The adapter 25 which constitutes an air assistant device is 
attached in the point of this fuel injector 20. This adapter 25 has the 
fuel and the air injection tip 26 by which drilling formation was 
carried out, a total of six assistant air induction 27 — by which 
opening formation was carried out at the up periphery, and free passage 
way 28 — which makes each [ these ] assistant air induction 27 — open 
for free passage to above-mentioned fuel and air injection tip 26 in 
that direction of an axis. In addition, it is closed by the list with 
seal rings 29 and 30 between the fuel injector 20 and the injector 
arrangement hole 19 between the above-mentioned adapter 25 and the 
injector arrangement hole 19, respectively. 

[0016] By the way, it is made open for free passage with assistant [ in 
/ so that clearly / as shown in drawing 4 , annular assistant air 
installation space 31 — with the comparatively large volume may be 
formed in the periphery of a nozzle body 23, respectively, and / from 
drawing 6 / for each / these / assistant air installation space 31 — / 
the above-mentioned adapter 25 ] air induction of each above-mentioned 
fuel injector 20 — 27 — 

[0017] And free passage connection of each above-mentioned assistant air 
installation space 31 — is made in that tangential direction, one 
assistant air passage 32 and 32 per bank installed in the direction of a 
cylinder train in the shape of a straight line is formed, and assistant 
air is constituted in assistant air installation space 31 — of each 
cylinder towards end side of this assistant air passage 32 32a to other 
end side 32b that sequential supply should be carried out. In addition, 
while making free passage connection of the assistant air inlet port 33 
at end side of assistant air passage 32 corresponding to the one side 
bank 1 32a, the plug (plug) 34 is screwed in other end side 32b. 
[0018] Drawing 7 shows a control circuit, CPU40 carries out actuation 
control of the assistant air supply means 38 according to the program 
stored in R0M37 based on the engine speed Ne from the inhalation air 
content Q and distributor 36 from an air flow sensor 35, and RAM39 
memorizes required data and a required map. Supply of assistant air is 
suspended at the time of an idle, and it constitutes from this example 
that assistant air should be supplied at the time of an off idle. 
[0019] A graphic display example is made into what is constituted like 
the above, and explains an operation below. When assistant air is 



supplied towards the other end sides 32b and 32b from the end sides 32a 
and 32a of each bank 1 and each assistant air passage 32 and 32 for four, 
this assistant air is the fuel injector 20, as an arrow head shows to 
drawing 4 . — Sequential supply is carried out at annular assistant air 
installation space 31 — of each cylinder formed along with nozzle-body 
23 periphery at a head, and fuel injector 20 — is cooled. In addition, 
in fuel-injection timing, above-mentioned assistant air results [ from 
the assistant air induction 27 and the free passage way 28 of an adapter 
25 ] in a fuel and the air injection tip 26, atomizes the fuel injected 
from the fuel-injection opening 22 of the fuel injector 20, and is 
supplied to a combustion chamber. 

[0020] Thus, while being able to use an air assistant device effectively 
and being able to cool the fuel injector 20 (air cooling), it can 
control that the cylinder heads 2 and 5 and the heat from an intake 
manifold 14 get across to the fuel injector 20 by above-mentioned 
assistant air. Consequently, generating of vapor is prevented and it is 
effective in the ability to aim at improvement in the restart nature 
between **. 

[0021] In addition, since free passage connection of annular assistant 
air installation space 31 — for every cylinder was made by the above- 
mentioned assistant air passage 32 in the tangential direction of this 
space 31 warming which preexists in the above-mentioned assistant air 
installation space 31 at the time of assistant air supply, since it is 
easy to escape from air and new assistant air carries out a turning 
inflow into the assistant air installation space 31 All the peripheries 
of the nozzle body 23 of the fuel injector 20 are cooled good, and it is 
effective in the ability to aim at improvement in cooling effectiveness. 
[0022] Moreover, since assistant air carries out a turning inflow into 
the assistant air installation space 31 as mentioned above, in the air 
supply to the assistant air induction 27 becoming equal, the aisle 
resistance of the assistant air passage 32 also has the effectiveness it 
is ineffective to smallness. 

[0023] In the configuration of this invention, and a response with an 
above-mentioned example, the engine of this invention corresponds to a V 
type six cylinder engine every side of an example, and ** corresponding 
to the fuel injector 20 in a fuel injection valve and this invention are 
not limited only to the configuration of an above-mentioned example like 
the following. 

[0024] For example, of course, the above-mentioned configuration may be 
applied to the fuel injection equipment of a serial multiple cylinder 
engine. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing the fuel injection equipment of 
the engine of this invention. 

[Drawing 2] The side elevation of an intake manifold. 
[Drawing 3] The top view of an intake manifold. 

[Drawing 4] Plane view drawing in which carrying out the cross section 
of the important section of an intake manifold, and showing it. 
[Drawing 5] The important section expanded sectional view of drawing 1 . 
[Drawing 6] The important section expanded sectional view of drawing 5 . 
[Drawing 7] Control circuit block diagram. 
[Description of Notations] 
14 — Intake manifold 
20 — Fuel injector 

22 — Fuel-injection opening 

23 — Nozzle body 

27 — Assistant air induction 

31 — Assistant air installation space 

32 — Assistant air passage 
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7:fcJ;tf*ai&2 8j&»6«» • X7»*fP2 6 tSD. 
7a.-XJH'>v>x^2 0 ©MiftWP 2 2^S*#t 

[0020] ^©±•5^x77^ bmm&mtsbfflmv 

X, 7a-lM>^i?^2 0 "TSr 
t^-Ct-Stftt. h.Kli©7->X hx7fcJ:D->U>* r 
A.«>F2, 5 >t-?VX^P 1 4iJ>5©i 

AS7a-lK>yi!5'^2 0 tet»S©SJHtt-rs^ 

[0 0 2 1] Jnx.T. ±ao7y7hI7W3 2T& 
ftiS®©*«©7j>XFX7«A^rfl3 
l©g«7j[S]t]ea»^Lfc©^ 7yXhX7«» 

ic±a!©7f>xFx7#AS[W3 1 f}KRflrr*aniix 

738*tfeW J ?>-r<» mz.lTTl'T, FX7^7'>X hX7* 
A^W3 lrtCl6iai«A-r*OT?, 7a-IJK>yi 
2 0©7X*;i/*#:2 3©^M5S»i^SPLT. 
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[0022] *fc, ±!S0i5i:7yXhx7*A^ 
[0 0 2 3] -co^<7)#§^<h, ±5*©*JfiW£©*fJS 

[0024] haii jiK«j6fieioi*aimrx>y>© 

[01] **W©x>y>©«»»»«««3Sf (fll 



10 



12] ^f>f-?VX*JH 
13] -T>t— ^vx*;n«©^PHH. 
14] -f ^vx3f?;PH<0SflB*»rMbT^T¥ 



[0 5] 0 1 CDSgKffiASffflSo 
[0 6] 0 5 COggEffiAWM0o 

[0 7] MWIllS^ny^BI. 



1 4 

2 0 
2 2 
2 3 

2 7 

3 1 
3 2 



x;M y-jjL^9 

■7^hx7*A» 

7^XbX7iA^1 

7yXhX7M 



[01] 




Mi 



[02] 



19-1 




.J 9 




28 26 28 



20-7^M^7f 31 T2/7.HT#A£ffl 

22--»IM*d 32- 7^*fct7»» 

23* /^llr** 



32-TV7h^7iaa 
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